Pharmacodynamic monitoring of mycophenolic acid therapy: Improved LC-MS/MS method for measuring inosin-5'-monophosphate dehydrogenase activity.
Mycophenolic acid (MPA), a powerful inhibitor of lymphocyte proliferation, is widely used in transplantation medicine and as a glucocorticoid-sparing agent in rheumatic and inflammatory diseases. As inosine-5'-monophosphate dehydrogenase (IMPDH), the target enzyme of MPA, shows high inter-individual variability in its basal activity, the assessment of IMPDH activity in addition to pharmacokinetic monitoring has emerged as a strategy to individualize MPA pharmacotherapy. An LC-MS/MS method was developed to measure IMPDH activity in peripheral blood mononuclear cells (PBMCs) from lithium-heparinized blood. Stable isotope-labeled analogs of analytes were used as internal standards for the quantitative analyses of xanthosine-5'-monophosphate (XMP) and adenosine-5'-monophosphate (AMP). IMPDH activity was expressed as enzymatic production of XMP per time normalized to the AMP concentration. Validation and evaluation of the new method were performed by using blood samples from healthy volunteers (n=10). Linearity was demonstrated over the concentration ranges of 0.25-80 μM for XMP and 4-80 µM for AMP (R > 0.99). Between-day and within-day assay precisions and accuracies were within the acceptance criterion of ±15%. Matrix effects were fully compensated by the co-elution of internal standards. Specific and linear XMP production (R > 0.99) and the inhibition of IMPDH activity by MPA at clinically relevant doses were demonstrated. In this study, an LC-MS/MS method to measure IMPDH activity was established and fully evaluated for matrix and ion suppression effects. The method enabled precise quantification of IMPDH activity for the improvement of pharmacokinetic/pharmacodynamic therapeutic drug monitoring approaches to optimize immunosuppressive treatment with MPA.